Lawu is a severely endangered, undocumented Ngwi (Loloish) 
Introduction
This report presents a preliminary phonological sketch of Lawu, an undocumented Ngwi (Loloish) language spoken in Shuitang District, Xinping County, Yuxi Municipality, and Jiujia District, Zhenyuan County, Pu'er Municipality, in Yunnan, China. Comparative phonological data is used to hypothesize Lawu's placement in the Central Ngwi (CN) cluster within the Ngwi sub-branch of Tibeto-Burman. Like other Central Ngwi languages, such as Lolo, Lahu and Lisu, Lawu shows splits in Proto-Ngwi Tones *1, *2, and *L, conditioned by voicing or glottal prefixation of the initial. However, Lawu has diachronically diverged from other CN languages, through the devoicing of Proto-Ngwi voiced stops and affricates, the merger of Proto-Ngwi palatoalveolar affricates and fricatives to alveolar, and the merger of Proto-Ngwi consonant clusters with plain stops, all of which result in a comparatively reduced inventory of initials. Lawu also shows later micro-splits in Tones *2 and *L, conditioned by voicing of the initial and vowel height. There is no linguistic documentation of Lawu, only passing mention of a distinct group in Chinese demographic sources (XPXZ 1993 ) and Pelkey's (1999) compilation of information on the Yi ethnicity. Although now ethnically categorized as Lahu, Lawu does not belong to the Lahoid language cluster (which includes Black Lahu, Yellow Lahu and Kucong). A distinct ISO 639-3 code for Lawu was applied for in July 2011. Hopefully this preliminary information will open the door for further investigation of this endangered language.
The Lawu data presented here was recorded in Jiuha Village, Shuitang District, Xinping County, Yuxi Municipality. Two native speakers recorded a list of 1,001 lexical items in 2008. These items were compared with Proto-Ngwi and lexical data from other Ngwi languages such as Hani (Southern Ngwi), Lisu (Central Ngwi), Lahu (Central Ngwi) (Sun 1991 , Huang & Dai 1992 , and Nisu (Southeastern Ngwi, data from author's fieldnotes). Based on shared tonal innovations, I propose that Lawu is a member of the Central Ngwi subgroup, although further documentation and comparative analysis is needed to confirm this hypothesis.
Background
Lawu speaker population is difficult to estimate with accuracy. Lawu are now officially classified as members of the Lahu nationality, but were previously classifed as Yi (XPDZ 1986; XPXZ 1993) . A government official in Jiuha Village reported approximately 300 "Lahu" in the village.
Linguistic Only the grandparental generation still speaks Lawu in Jiuha, so the Lawu speaker population there is probably 50 or less. There may be additional Lawu speakers in neighboring Zhenyuan County. According to the Gazetteer of Zhenyuan County (ZYXZ 1995: 74) , there were 6,455 Lawu in Zhedong and Jiujia districts in 1995. However, a more recent demographic website (YSX 2008) identifies the Lahu in Zhedong as speakers of Kucong, a different language. Jiuha villagers reported the presence of Lawu speakers in Jiujia District, but not Zhedong. The Lahu population in Jiujia District, reported online as 3,288 (BDBK 2011) may contain both Kucong and Lawu speakers. Further fieldwork is needed for a more precise estimate of how many ethnic Lawu still speak the language.
Lawu is severely endangered, according to UNESCO's (2003 UNESCO's ( , 2009 ) criteria for assessing language vitality and endangerment. Village leaders and wordlist participants in Jiuha Village were interviewed about the ethnolinguistic vitality of Lawu. Interview questions dealt with vitality indicators such as domains of language use, proficiency of children in Lawu, language attitudes, and contact with other languages. Only grandparents and older generations still speak the language; two generations ago, parents began speaking Chinese to their children in the hopes of giving them an advantage in school. Members of the current parental generation have some passive understanding of Lawu, but do not speak it to their children. Lawu is rarely spoken in the home domain, being only spoken between elderly spouses or friends. As most speakers are elderly and have trouble with mobility, they have few opportunities to leave their household to speak Lawu with their peers. Lawu speakers' attitudes towards their own language is laissezfaire; they do not mind if their grandchildren do not learn to speak Lawu.
There is no orthography for Lawu, and thus no educational materials in Lawu and no use of Lawu in any new print domains such as the Internet. There is no governmental or institutional support for Lawu; though the Chinese constitution gives minorities the right to develop their language, there is no monetary or administrative support for the Lawu to do so. Government encourages assimilation to the dominant language through the use of Mandarin Chinese only in the school. Chinese is used in all public domains, including village meetings. Besides this sketch, there is no documentation of Lawu whatsoever. Hopefully, more extensive documentation can begin before Lawu becomes extinct.
Methodology
Fieldwork was conducted in March 2008 as part of a research project on geographical variation in lesser-known Central Ngwi languages of western Yunnan, including Lalo, Lolo, Limi, and Lawu. Further details regarding this project are given in Yang 2010a. In Jiuha Village, one male and one female native speaker, both elderly, were asked to give Lawu equivalents to the Chinese prompts of a 1,001 item wordlist adapted from Pelkey 2008. The male speaker was recorded uttering lexical items in citation form, and the female speaker was recorded giving the lexical item in utterance medial form. The utterance medial form was embedded in one of several carrier phrases chosen for semantic plausibility and designed so that the elicited item was usually preceded by a syllable with mid level pitch, from Pelkey 2008. Both citation and utterance medial forms were repeated three times. An Edirol R-09 digital recorder was used to record in uncompressed .wav format.
Contrastive tone categories were determined during elicitation by asking speakers if lexical items that differed only in pitch and/or phonation were in fact minimal pairs. In the carrier phrase, the syllable preceding the elicited lexical item had a mid level pitch; by comparing the Linguistic Discovery 10.2:119-156 elicited item's pitch with the mid level pitch, I identified the tone categories of specific syllables. Comparison with lexical data from other Central Ngwi languages (Lolo, Lisu and Lahu (Huang & Dai 1992) ) and with Bradley's (1979) reconstruction of Proto-Ngwi also helped clarify which tone category a syllable belonged to. All Proto-Ngwi forms cited in this paper are from Bradley 1979. For the acoustic tonal analysis, monosyllabic target words were used in both citation and utterance medial form. For each tone, approximately 30 tokens were used (on average 10 lexical items, with three repetitions), for an average of 150 tokens per speaker. Fundamental frequency (F0) measured in hertz (Hz) was extracted using Praat language software (Boersma & Weenick 2009 ) and analyzed using procedures developed by Stanford (2008 Stanford ( , 2011 ). Stanford's script in R (a free statistical software package) converts Hertz values to semitones, a logarithmic transformation that has been shown to better model speakers' intuitions about pitch difference than the Hertz scale (Nolan 2003) . The speaker's mean pitch value of Tone 3, the mid-level tone, was defined as the zero level pitch value and thus served as the benchmark for normalized pitch (Stanford 2008). Stanford's script divides the pitch token into 600 equally spaced locations throughout the vowels' duration, and cuts off the first 25% of the vowel onset and the last 10% of vowel offset to avoid syllable edge effects. Similar to Stanford's (2008) study of Sui, the tone tokens in this study had a mix of onsets in terms of voicing and sonority; therefore, a larger portion of the onset was omitted, as different onsets have been shown to locally affect F0 (Hombert 1978 , Hombert et al. 1979 . For each tone category, pitch values were averaged for all tokens at each normalized time point. The tonal inventories in Figure 3 and Figure 4 are presented in semitones and normalized for duration and mean Tone 3 F0. When transcribing tone, Chao's (1930) system of pitch numbers is used to represent the relative pitch height of the tone (1 is low and 5 is high).
Phonology Sketch
Lawu's syllable template is (C)V(ŋ) with suprasegmental tone. There are 22 initial consonants, six monophthongs that may be followed by -ŋ, five diphthongs, and four tones. Like other Central Ngwi languages (Matisoff 2003) , Lawu has lost Proto-Ngwi syllable-final consonants. Only a few instances of Proto-Ngwi *-ŋ are preserved, as in kəŋ³³ 'bracelet' from Proto-Ngwi *ɡoŋ¹. Table 1 gives the inventory of initials in Lawu, with allophones in brackets. Alveolar and alveopalatal obstruents are contrastive before all vowels except /e/; before /e/, only the alveopalatal occurs. The alveolar series does not occur before [i] , as the allophone of /i/ after alveolar affricates and fricatives is [ɿ] , an apical anterior vowel (Lee 2005) . The female speaker distinguished between alveolars and alveopalatals before /i/ (i.e. [tɕi] and [tsɿ] were distinct in her pronunciation), but the male speaker had merged both syllables in favor of [tɕi] . There are no examples of [tɕa] in the wordlist, but /tɕ/ contrasts with /ts/ before all other vowels, e.g. tso⁵⁵ 'drill a hole' contrasts with tɕo⁵⁵ 'lean (adj.),' and tsu³³ 'teach/train' contrasts with tɕu³³ 'cold (adj.)'.
Initials
/f/ has a restricted distribution, only appearing before close vowels /i/ and /u/. It is contrastive with /x/ before /i/: compare a⁵⁵fi³³ 'left' with xi³³ 'situated crooked,' and with /s/ before both /i/ (Ho 2003:130) . There is a gap in the inventory, with no voiced alveopalatal fricative [ʑ] . Proto-Ngwi *ʒ, the most likely source for [ʑ] , instead is usually reflected as palatal glide [j] (e.g., *ʒakᶫ 'descend'> ja³³), thus merging with some reflexes of *y. /n/ is realized as [ɲ] before close front vowel /i/ and /e/. Table 3 summarizes the development of manner of articulation of Lawu stops and affricates, compared with other CN languages (Matisoff 2003:17) . Bilabial stops (P, Pʰ, B) are used in the table to represent all places of articulation for stops and affricates. *C is a cover symbol for the Proto-Tibeto-Burman voiced consonantal prefixes *b, *d, *g, *r, *l (Bradley 1979 Proto-Lawu had preglottalized sonorants *ʔm, *ʔn, *ʔl, and *ʔw, a coalescence of the ProtoNgwi *ʔ or *s-prefixes before sonorants. Preglottalization has since been lost in Lawu, but at the time of the Lawu tone splits (see Section 4.3), preglottalization blocked the lowering of the pitch seen in plain voiced sonorants. Modern pitch reflexes in syllables with Proto-Lawu preglottalized sonorants match those of voicless initials rather than voiced, e.g. Proto-Lawu *ʔla¹ 'spirit' > la⁵⁵ and *ʔpa¹ 'exchange'> pa⁵⁵ versus *la¹ 'come' > la³³. Table 4 summarizes the Proto-Ngwi sources of Lawu initials. The majority of Proto-Ngwi consonant clusters of stop plus *-l, *-r, *-y have merged with the simple stops. Only *ky and *gy palatalized to the alveopalatal affricate before close vowels (e.g., *ky > tɕ/_*i, e, o) and merged with the alveolar affricates before rhymes with *a (e.g., *gyaw² 'waist' > [tso²¹]; *kyaŋ² 'friend' > [tsʰu²¹]). Palatoalveolar affricates and fricatives merge with the alveolar series (*c > /ts/ and *ʃ > /s/). Before rhymes *a and *aŋ, *my merges with *n to /n/. Proto-Ngwi resonants *r and *y become fricatives before back vowels, with the place of articulation conditioned by the vowel, e.g., *r and *y > v/_*u and > z/_*-a-. Elsewhere, *r becomes /ɣ/, and *y remains a palatal glide /j/. *w also becomes a fricative, usually /v/. *h merges with *x, and becomes /ɕ/ before high front vowels. Labial prefixes preempt initial liquids *l and *r, with both *b and *m becoming a labial stop, e.g., 
Rhymes
Lawu has six monophthongs and five diphthongs, given in Table 5 . All monophthongs can be followed by the velar nasal -ŋ except -u-. Diphthongs may be followed by the velar nasal in Chinese loanwords (e.g., pʰaŋ²¹kuaŋ³³ 'bladder'), but not in native vocabulary. Lawu is unlike most other Central Ngwi languages in having a contrastive nasal final. In a few items, ProtoNgwi *-ŋ has been retained, as in pəŋ³³ 'full' from Proto-Ngwi *m-bliŋ³ and tsəŋ⁵⁵ 'tree' from Proto-Ngwi *dzin¹. The nasal final is also seen in Chinese loanwords, e.g. ɕaŋ²¹fu²¹ 'blessed, happy,' and in some words whose diachronic origin is unclear (e.g. pʰiŋ³³ 'knife'). In originally open syllables beginning with nasal stops, a nasal final has been added after back vowel *o, e.g. *s-mo¹ 'mushroom' > məŋ⁵⁵, and *C-no² 'awake' > nəŋ²¹. 
Tones
This section gives an acoustic analysis of the Lawu tonal system and describes Lawu's complex tone splits and mergers. Lawu has four contrastive tones: three level pitches (high, mid, low) in modal phonation and one mid falling pitch in harsh phonation. Compared to other Central Ngwi languages, this tonal inventory is rather small: Lahu has seven (Matisoff 1982 (Matisoff [1973 ), Lisu six (Bradley 2003) , Central Lalo five (Yang 2010a). The reduced number of tones is due to the unconditioned merger of Proto-Ngwi Tones *1 and *H, and the multiple mergers with Tone *3 that occurred after the splits in Tones *2, *L, and *1/H. The Proto-Ngwi tonal system had a three-way pitch height contrast in syllables ending in vowels or nasals: Tones *1 (*T1, high), *2 (*T2, low), and *3 (*T3, mid) (Bradley 1977) . In syllables ending in *-p, *-t, and *-k, Proto-Ngwi had two distinct tone categories, *Low-stopped (*TL) and *High-stopped (*TH) (Matisoff 1972 merged to a glottal stop and then to laryngealized vocal register on the vowel, often seen as harsh (or tense) phonation. Harsh phonation is marked with an underscore under the vowel, e.g., [a̠ ] .
Harsh phonation is an aperiodic phonatory quality produced when the laryngeal sphincter (i.e., the thyroarytenoid muscle complex) is constricted and the ventricular folds incur over the vocal folds (Edmondson & Esling 2006: 162) . High levels of jitter (irregularity in the duration of the glottal pulse cycle), shimmer (irregularity in amplitude), and high-frequency energy are acoustic correlates of harsh (Scherer 1986). In some Ngwi languages, such as Lalo (Yang 2010b), harsh phonation also correlates with increased pitch and shorter duration, compared to modal phonation. Figure 4 show the acoustic tonal analysis of the male and female speaker, respectively, using the methodology described in Section 3. N is the number of tokens used in the analysis. Lawu's synchronic tone categories are abbreviated without asterisks as T1/TH (a merger of *T1 and *TH), T2, T3, and TL. The male speaker's tokens were all in citation form, and the female speaker's were in utterance medial form. In Figure 3 , the merged T1/TH category is a high level pitch, and T3 a mid level pitch. T2 starts low and gradually falls to the bottom of the pitch range, while TL starts at the mid pitch and falls rapidly. TL is pronounced with slight harsh phonation, with a higher pitch onset and shorter duration than modal T2. The average duration for the male's TL tokens is roughly 75% of the duration of the average T2 token, and the duration difference between TL and T2 is statistically significant (p < 0.01). In the figures below, durations are normalized to depict relative differences, so TL is depicted in Figure 3 as 25% shorter in duration than the other tones. Figure 4 below, based on the female speaker's utterance medial forms, shows some differences from Figure 3 . Acoustic analysis of additional speakers from both genders uttering citation and utterance medial forms is needed to investigate the cause of the differences. With the current limited data, I cannot conclude whether the differences are related to gender or to the phonetic environment of the token used. Unlike the male speaker, the female speaker's TL and T2 do not differ in their duration. Although the female's mean TL pitch is still higher than the mean T2 pitch at a 0.05 level of significance, TL's pitch onset in Figure 4 is lower than the mid pitch onset seen in Figure 3 . One possible explanation for the differences is that harsh phonation may be neutralized in utterance-medial speech. This neutralization also occurs in some Lalo languages (Yang 2010a: 180) and Phula languages (Pelkey 2011). The eventual loss of harsh phonation would not be surprising, as SW Mandarin, the language that is currently replacing Lawu, does not have harsh phonation. Gedney (1972) for Tai languages. Proto-Ngwi *T1 and *TH merged unconditionally to a high level pitch, and then underwent a split wherein voiced initials conditioned the lowering of the high level pitch to a mid level pitch. This resulted in a partial merger with *T3. Syllables with voiceless initials (including preglottalized and voiceless aspirated) remained high. In *T2 (low) and *TL (low and harsh), voiceless initials conditioned a raising of the pitch to mid level, resulting in another partial merger with *T3. Syllables with voiced initials remained low in T2 or became mid falling in TL. After the tone splits and mergers described here, voiced obstruent initials became devoiced, making the mid falling and low pitches contrastive. Lawu tone splits go up or down a prosodic staircase: voiced initials condition the pitch to either step down one level (high > mid) or remain low if the original pitch was low, and voiceless initials condition the pitch to either go up one level (low > mid) or stay high if the original pitch was high. At the Proto-Lawu stage, *T2 and *TL underwent an unusual split in which both the initial consonant and the rhyme played a part. In Proto-Lawu syllables with voiceless unaspirated obstruents or glottalized sonorants, *T2 and *TL pitch reflexes are high when co-occurring with the Proto-Lawu high vowels *i and *u. Proto-Lawu voiceless unaspirated obstruents and glottalized sonorants descend from Proto-Ngwi glottal-prefixed obstruents and sonorants, as described in Section 4.1. Proto-Lawu high vowels *i and *u descend from various Proto-Ngwi rhymes, summarized in Table 7 . Table 9 gives examples of the conditioning environment that triggered the tone split, and Table 10 gives examples of conditioning that did not (e.g., non-high vowels, non-glottal prefixed initials).
Linguistic Discovery 10.2:119-156
In an additional twist, the Proto-Lawu vowel had to match the place of articulation of the initial in order to trigger the split: after anterior initials (labial and alveolar), the vowel had to be both high and front (i.e., *i) for the split to occur, and after non-anterior initials (e.g., velar), the vowel had to be high and back (i.e., *u). For example, as seen in Table 9 , Proto-Lawu *pi² 'old,' *ti² 'to pound,' and *ku² 'head' (from Proto-Ngwi *ʔ-koŋ²) all show the high level pitch, but not *pay² 'duck' (the split happened before *ay merged to /i/), *ʔmu² 'to brood,' or *ʔna² 'ear.' Unfortunately, the wordlist has no examples of *T2 preglottalized sonorants with the correct conditioning for the tone split, but since the split in *T2 and *TL parallel each other in other aspects, I assume that *T2 glottalized sonorants also took part. Likewise, in *TL *ʔli̠ᶫ 'take off' (Proto-Ngwi reconstruction unknown, compare Proto-Lalo *ʔli̠ᶫ) and *ku̠ ᶫ 'to bend' became li⁵⁵ and ku⁵⁵, respectively. For Proto-Ngwi *k-lokᶫ 'stone' (probably with an epenthetic schwa after the *k-prefix, *kəlokᶫ), the vowels in the two syllables likely underwent metathesis while the initial prefix triggered glottalization, i.e., Proto-Ngwi *kəlokᶫ > *kə²ʔlu̠ ᶫ > *ku²ʔli ̠ᶫ > li⁵⁵ku⁵⁵.
As in *T2, the *TL vowel had to match the place feature of the initial, so neither Proto-Lawu Linguistic Discovery 10.2:119-156 *ʔlu̠ ᶫ 'graze' or *tu̠ ᶫ 'to light a fire' took part in the split. Vowel quality conditioned tone splits are rare, but have been shown to occur in Proto-Lalo (Yang 2010a: 182-186), another Central Ngwi language, and in Lugbara (Andersen 1986 
Lawu's Position within Ngwi
Lawu is clearly a Ngwi language within the Tibeto-Burman language family, with transparent correspondences to Proto-Ngwi tone categories and many cognates shared with other Ngwi languages. Ngwi has been subgrouped into four main branches: Northern, Southern, Central, and Southeastern (Bradley 2002 , Pelkey 2011 . Lawu does not share any of the distinctive innovations that characterize Northern, Southern, or Southeastern Ngwi languages, but does show affinity with Central Ngwi through its tone splits in *T1, *T2 and *TL. In Northern Ngwi languages such as Nasu, *L became the highest pitch in the tone system (Bradley 1979 ), a change not seen in Lawu. In Southern Ngwi languages such as Hani and Akha, phonation caused a split in the manner of obstruents, also not seen in Lawu (Thurgood 1982) . Other Southern Ngwi languages such as Bisu or Sangkong are very different from Lawu in their development of obstruents, with Proto-Ngwi glottal-prefixed stops becoming aspirated and nasals becoming voiced or prenasalized stops (Matisoff 2003: 17) . Nor does Lawu show the development of velaror alveolar-lateral clusters that distinguish Southeastern Ngwi languages (Pelkey 2011). Instead, Lawu shares the Central Ngwi tendency to split *T1, *T2, and *TL, conditioned by voicing or prefixation of the initial. Table 11 shows a comparative tone box for some Central (C), Southern (S), and Southeastern (SE) Ngwi languages, organized by manner of Proto-Ngwi initial. An underscore below the Chao pitch number represents harsh phonation. Lawu's conditioning of the *T2 split (*voiceless and *ʔ/*s-prefixed initials) overlaps with Lisu's (*ʔ/*s-prefixed) and Lahu's (*voiceless sibilants and *ʔ/*s-prefixed); Lawu and Lahu may have expanded the original Central Ngwi conditioning environment of *glottal stop and *s prefixation. In the conditioning of the *TL split, Lawu, Lisu and Lahu again share *glottal stop/*s-prefixation, with Lisu and Lahu expanding to include *C-prefixation (*C represents Proto-Tibeto-Burman voiced consonantal prefixes *b, *d, *g, *r, *l). In contrast, Hani (S) shows no such splits in any tone category. Nisu (SE) shows a glottal-conditioned split in *T1 but not 
